(19)B#S#fW (JP) (12) ^ |^ & (B2) (ll)^*^ 

^2810742-^ 

(45)MfB ¥^10^(1998)10^150 (24)S£gB ¥$10^(1998)73310 



(5i) intci. 8 mitm F I 

C 0 9 K 19/54 C 0 9 K 19/54 Z 

G0 2F 1/1333 G0 2F 1/1333 



m^m(oms(± 10 k> 



(21)fflSS^ 


WmW-l -505013 


(73)#^iS# 


999999999 










(86) (22)tfilSB 


¥^l¥(1989)4j17 0 




7;*U*£*B. ^A-f^- 44242, T 








>K -f-Xh ^-Y> 7>F U> 


(65)iiig#*t 


#*¥2 - 503963 




XHJ-h (#*&L) 


(43)&3g0 


¥f£2¥(199O)lim50 






(86)BRttiK«*? 


PCT/US 8 9/0 1 44 6 




7*U###H, ^A-f^" 44240, tr 




W08 9/0 9 8 0 7 




>h, D^X U>#-> XHJ-h- 




¥f£l ¥(1989)103 190 




1618 


•SEttRB 


¥$8 ¥0996) 4 3 5 0 




9iXK 5?a> x;k 


(31)«ftli£3K#*§ 


18 0, 2 15 




7*'J#&*H, ^A-f^ 44262, T 


<32)«jfcB 


1988^4^110 




>D- yt-)i7, /— x ;*-r> 


(33)«$feH*.iigH 


(US) 




Xh'J-h 164 




2 6 7, 2 3 2 


(74)«ffiA 




<32)«fcB 


1988^1 13 4 B 






(33)«m*«Ba 


*H (US) 


*** 










mm\z®< 



(57) wmm<Dim\ 

im&m i ] ^B*T3tSiittco®«:^ h y v t 7^\m 
& ommmm&Mto. lx^z xmmmimw xho 
x, mmmsmmo^mm^rm t mmm»^ \-v 



[S*#S 3 ] megMMXIittEH*-* h y y ^ 

< t fc-JWifoSisK y fjt*©fSii 1 X 

Si 2 (C1E«»?Sb^«»o 

mm 3 icisicro ssffi, 

5, H*©tSB 1 ME*J©*«m. 

[8*S6] HufaHfr^ h y yirxtmsmmtrti*- 
y 5 tcse«<o«ts*r 

H»**7] iuie?SfSttffiiJS^->7y vy*-fr*l! 



J*#tt*jj*+, fH*©«SB 5 Xtt 6 fcEftwifc&tm. 

iittroH*-^ t- y ? x<¥Km-<n%iMi<oimtm&& 

^«i**-t-5»*tt«*sK y 9 . 8ufe?&i©te 

*^fi^s©t©T?fc!9. ^ L-cituieiifiM' by ^ 

*©il#atPP&tm#a#r^ fr Zti^ftmftZtiXis 
9 , J: o T m fe»«©3fe¥«i £ MtfiBft^ h y y * 

ti»*3S i o ] sfrsEH*^ h y v t xm8&Mm# y 
^fijg^f- iotM^^t^s. it*©®H 9 1 tern 

Wo 

[It*3S 1 3 ] 3t^iitt©?g a B H ttffli|S^^S^i : -^fi£tt 
£;frttilr^U * LTftuteHf^ h y s> ^^©3t^«jR 

sSL-efc 9 , «t o-cswsrjJpsjvo ^f^t^CttSif 

mztirss 9 , fite»js?g©^i»£ twEHflw h y 
v>r¥ff ceisi £ ttr*5 9 , t Lxmmmmmfmm 

[t»*3Sl 5] AMjt©^©^S-#LTt>S9©&^ 



<ommm&ftWL\sX^Z>ft*M$.irZ>TMb. 

5Igi milBaaM fc fSIS-v h y sr * * JiH 

»&$©3fc¥tt£rfrl2-7 h y ^^©J^iKWi: 
Eft $ 5 r i: Sc <fc 9 S 9 © ft 1/ ^ 6 ti. 

mm t Srfifq s-fr'&i ^ r t ic j; 9 mmmu^mm ic £ 
a 6 1 ttfta-^ h y v 9 7-<o%^mmMxM. 

S\ ilEtWSi-iKSXtt'a^SrffSPt-S^-t'tf 5 > 
iMi©$Slll5i<:lE^©:#fe> 
[»#JS1 7] HufB-f hy -7^^©3t^tt©iar&lSr, fj 
|EK^Xf±«#Sr^*Ufc^tfc«jf$H5 J: 5 
itfc-rSlSSr^tf, »5ft©»l6tfS«©*-fe. 

si jwrEH3£fl:xssr. fittag^^^ h y y 

*^W©«f: 

2. PigS«©ExE 
3tSi§, ^5^H#3S c ! :i ©?{SHl.lS;rflfSja© : i : i53-8t»Sc 

»t Lxmm£iiz%%m®>mm-fz>mM.\t, 

«=Sf4,671,618-g- 4 673, 255^-, WA, 685, 771 «fc 
^4, 688, 900#, #fiS.KJ; 9I&9 Ati6ti5M^T-H 

nsjtrv^a. a»A 5 ft»«»±, (pd 

LC) «£ UtSSh5, 

fi^ie&Ht. (pips) . mm (ttps) . *fcit 

»JWSI6 (SIPS) tJ:!»*fTi-art*s-C#a. *B» 
ff^4, 685, 771-f-±5 J: 0*114, 688, gi^F $ 1x5 SP 

< s 3i#*^«j|g!4s, rtie>w^{c^ffl-e&5. pips 

1-5-7 M)?^ ^SiM**:, 0iJx.fi. flSHfiT 5 >© 
*0tS!ftS«©»»(- J: 9 , 4 fctt^Jtt- «t 9 S^- Lt 
M^jK* ->#fll ^ ©i«al ©»i»jg« «r 4 X. 5 „ TIPS 

T)V*;vt 5 v<0&t#«ffiffi{fc:jWteJ:SlSfls£.fc 9gfe 
S$nfc^*>->M«r-aW-f5^ h V yt*W$m.f& 

m». tmzumztiiM $ nx®*sw.&m&*tf**sffi 
KQefifaomm&M***.*. WAfmm\z. a <o mm 

M^ttSr^-r^BlSrffifflLfc. A»i5 4«Mt«:. 
435,047#) »±tfA««***tt (fAB#fF^2, 139, 5 



-2- 



LXT-mm&^m-f, ^mmmm-^ v y y^^fr-si 

h y y ^ 7.<DW§Tm\z.n-r^mmm<o^%mm^^ 
fc* 5 *s i xt&tte v £ v s r t # -e # 

*wmz-t-<x ©i&a -ea 19 vv*5 <t o'aw-efc 3 

»SMXhZ>Zktf^ J $>%%£titz, znztli, '/Hi 

#5cD^ji^-^*a^-e-i-±*v\ *?>©#</ ^swu lisa 

\sm±w xhi>o 

mmm. mtfi-*>^nxwnxh<o , ww*y#M 
x^mmxtoz i. 0 \c\m<omhxmf--fi> r. t 

•71-W-7" K-etisffs-f 5fc*ic:o< 5; t 
fPJ3©Mi^ 

*3§W*> ®JSifT}tei§iitt©IIfr^ h y * ? x^lzifc 
T. B?rEM«©^BiPP<klWf2@#:^ h y 



jfizm^ximmMmmwxm <o ©*v^ ,t 5 

o ifco^iPitrSf tr fcfpo $ tir & 9 , fiofiiaWflM 
Sff^jf-^fiXfid-^ftffico^tisv^-CttftfSW 
ttfK B B B W (PDLCWfi-) SrrtMLfcJfe^sittfKfi^Ki- 

^TJxt5^5, fg B ljtfy^-T*fe5o 
#3gf3cO <fc 9 *fr»**16SI««5-ott, 

iciaifi] $h.fc»-a-^ttAW3tto fcoTj^i-M lt taw 

.Hi 1 'I , f V m '_tj „2'.'i 
tmi-5>bc0-efo5„ t#ic4fSI-L5-v h y y^^fi, ?K 

f f B ffiii^*y-'"T : 'fe5 0 

o^m^nLx&m^^ixmk^t^^s wiwmmwm 

*® tfr* L , J: o T itu © Jt^« mm 
iff-^irHulSH*^ h y -y^^<o^@lfr*i:S:^fP§* 

ntDsmfifefrmmztiz* »•* L^mmmmn-^k 

^©Hf*^ h y y ? ^ t»*BM©fKs s Btriat 
SJf*-S:t>^r ' i '1 ' T<fc9taS1-S77?i^ 

^ii-misipcs trim c*>5 r t tmm 

$tL6fc5 5o «JB*f^ h y y ^ ^*sJ:t«»*JSj«©a 
#BSf*cM-r57JrS)r±. itiZ'hcoytmMcttLxm 
mcWSsrt <L>-<'xL'xs * bMcXtomfe&ti&k^o Zk 



-3- 



m^mmm^mmx^xh z>„ s^ka* tat 
yy->s*ft^# y -^-i^it) 5 ^ y y^s^e^ 

.fcU^ttii, 57 Pure & Appl. Chem. , 1009 (1985) 33 J; 
CTolymcr Liquid Crystals, Academic Press, Inc. , 1982 

*ne©PDLC4Mtfc:Jt« LT <fc 9 ffi«iimJESrS 

\z j: 9 SHt: $ ft 5 ^a>ft 5 s s 4^j&y u# y -v-a* b 
fe^it-rs r. i . * tcitmmiztt Lxm^mt 

i^o<5rtm5. ig&lIifJPDLC^jC 

£-U ^cD&it fj ( Sail h!£* i t&<*b9 v9W8& 
Z&Zirtzi&lzmki-Z z t iciSPIPSf^J; 9o< 6tc 

5. feiftiMPDLCifes-ii, ®£ B *®{mmi.v*y>f> 
mmmi&^-f^ b y ? -t-fcfctcsi 

ft $ * 5 r i (C «fc 5PIPSK «fc 9 Kit $ tl 5, iKSfll#PD 
LC*Rtt> m&H <fc tJt«?ft«#(S-#-f 5 S£ $ *tfc^* 

#i? <t tw H fm- tmwLZWtf&t s fa* * -c* 

KiSTIPSi:: J; 9 Kii-f 3 r £ 5 0 $b1«1 
mi. £ #-t -5 & <fc tfltffllro&fKa* 6> 7§?PJ £ & 5 SIPS 

»*u^ h y j/**i±, if-tt^y (if 

-,u7<t-7-m , *°y («f--^) « *y (tr=A- 
, 7jfy*-*'^-h, #y (if=/u^^ 
^fv) , ;Ky (T^y/m^^) , #y (^y^y 
;i«>>^b^*^) , #y (y y^ y^g^r yy'f 
/u) fcio^y (y *y y/H^ygvH isit*-?-©^*? 



SS*^y^>-S5J!fbSJ©#!jtt, ->T/t'7x 
y^Sr^-TSri:, #yx&&mm.&.TX'm'S.*Wi>fe 

MSST?<OSffiS*^tti- <fc 9 R-& e>ix3W©3t^"tt© 
^fffijStt, ffi^Bt^n-fe^ CD Had. jgrsrt*s*>9, 

h y -y ? x<DZtUzttMLxmt£l£. Wstf* 

rcDrtii, Hfg#rv I- y y^^c03fe^tt*s. t)®<Dm 

!t. 1-*fr*>£SEK:*t LTSS4?fe%«HfSiiScDjt¥ 
tl!i^M?iJS-y:5. »fgjg*5i;t)s-v h y y ^ xcDii'tfe 

j;tj«M^(±. p?n$tt5<D-c\ ^-y-ttST-^rsjcDA 
Itt^i-MLr-^cDfeiRji, iOi^i^. ^-y^ffiT? 

mmmtK ±m^oam%{cmlx^ b y ^^^<d*^i 
mmxh 9 , ^vttaS^aw-cfcs ± 5 ®*fcr± 

■Cf 5, gfL^iS**- KSfetfM&Sf© l ocD#i]ic*D^T, 
•^JIM?«{±, Bute^-fti^©ftfrdJ;9. «S»r% 



-4- 



h y vtxvztibizmmztiz. mmm&ztitcm 

KM^©*A,»ttiS4 % ffiSHCM Lt^FSSK^ 
t» LT ^rtu P> ©3fe^» *¥4r\zMM £-& 5 ©K t> 

sfcti^o h y ytxo^wimm 

fi, *»i5K^7ftffi-c#)K^, ^^©Attti^L 

»^-c*v^t>, ;©iiaot s »a«©^fg#T 

$i4H#^ h y s'^^<D^S6B*f*Jc*tL-CPfdLj5c< 
2ffitt*jfT?«««*»*ttt*i-***IWi«S«t?« 

Jt^nSo ^JSffi^ h y if* 

2ffi«f B »«iS4, 6SC8WIJ3W 
ib Stts ©r, ^**«tt*7*t«T?±*i«a«) A 
&»%imm<Dmm**&t>t£< sn-Brs. fKMKM£# 

K*Kf4, SIPS, TIPS* iiffi^ittopiPSfeco^-f-tLa^ 
(r J: <3 jgSii-f s r £ *s-et , stf y -7— ^ h y v t ©$ 

#38 <fc 9 Mil- $ ti 3 +^4ffi»©PDL0^R* fcii 

coT'fc^o MiLT, r©^:/©?&§!4i§JS&$c-?£ 

$ixSSS-^«4r»jt-i-SCiAi-Ct5. ~tU4, foS 

^©j^^k^-csa^ h y v t xco&Mi&LftZh 

£*S £ PPft, ^©P CjatSScfc&^T 



[rj $ *s r £ as-e f 5 a> 6 rfe s« 
#3§i?i©ffi©#SU fiJ^:*5J;tKJ;t)+^4S»f^ * 

fte>©»»&ffi-T?3l*i3fc*5 5. 

IS 113 (A) fciU^lH (B) 14, -tttm^Vio 

S5 2IH (A) 14. Aft5#fawA##K*H-3»ll2 

(a) (ommtommsiim^.-r^itib<omm<om±m-c 

fcSo 

m2s (b) i4, #jjsttfc**tt©#!>-T--eo<e> 

£lt«LfcaWttfBtifeS**MKJ:!)o<e.H5 PDLC 
^30 (A) «=tt>*^3il (B) S4, *A/WJ£*KJ; 

fBliaii, ^BifltOffiiiPDLOtm^K/i^ ij^^-y 
95ft14*i J; t«l!lpratt^*«HBt?«»SiiSPDLC*Sl £ 

So ^tt^y-^- *>?)0< e>^s^*n©PDLc#jK©m 
ffS4^^w.ro t *. j£v^-ea*T*©#te*v^ £ 

b b b©s#4S1it*^ n fc^r^*v^(D£tt, mm 

{4-7 h y y ^^«JSW*£fSilW«WSffHSr*£ 
Hl»*P#mBtffJfe5fii^ I- y ->^£ffi^S#3§B9lCDPD 

Lcmnn+wmmt, ^ B B B «KMi-siifl:-7 h y y 
^^.^^ fg^©#aatf*^\ ±*-tS]»AM3fctMtr 

■v h y -y^^©^ttt-g-fc)*Sr:£^-etS4; 5C*ti 
Hic4S©T'fei9, J;oT±*-[S]Ct5^T3ttfcSL*fcf4 

y y^^(Oii»*3<ttF^BJf^K^$tbS£t, ± 
*rS]©AW3tt»Lr^fo$ti, *5±t«jB©3t¥« 

US IB (A) C*5^-C, *»W©*fU^»«5K»ICU^PD 



-5- 



lOT-Jg^ixSo SSlOSi. ^y^fzlffy^y^ 

mm 1*5 j; t^itai commmmwAm^^nmmmm^ 

~*r ytr^UOWk^ts* #5;*Sffill©rt*Wi. 
£j#-OsXy-7-T-feSo MfK?Bl6C0aSS#f*n o , S3 

*7tmill (a) i^£*vSJ;5i^ -tti-^tLfDMS 

^^l4*»'J;t«ftaa[j(5l6<03t¥«i»±, ¥fifi^ij$tt 
So «»iK«©#9Mfttt, *y^-«HB^ \-Vv9*to 

#*s J: i>mf?®^^tt^tim#to 4*i5 ©tf, warn 

»©*j»JB*r*Hu ^*lftK*Jv^r^ h y ? * *©*ix 

sc-a-b^tis, fto-c, na (a) ©^^ttjgtcjs^ 

«ftK*fUTf^«l*«ifCS-S^r fcicJ; h y 
©^ftibt^fc^Sri^Hg-efcS. ->T/ t*7i; 

So aaiiSEflHoj:^ h y y^^co^tt^giooss 

tt**r+5*MHM«r*o# y ^— 5 fc * , # V -v 

hmjotwc*-*'*? «u 

rtfcJ:«}*«io©!B*ffiK:#L-caitt«jlS*i,5r: 

ir^'C^So vhPy^^ffl*^thnfy^ (homeot 
ropic) S?lJtt, &&©;fr?£T-S«l2©8cB£Mll1-S 

IWUC£HT-eoK«io<o?frai*s .fctHMEK i 9 , *S J;Ut 

!)-7^A * fc ttJSiHaPSfc «t 5 , -tit S 
5. 

in (a) KisttassBio©*^*-* y wcr>m 

Mi. WM.HK 111 (B) 

feC5i3K«6ftSt#fcEW**ta. «1H (B) 
SC^StlSSIirlO' t*5VT, -7Fp7^^M!i ^"7 

*> So »«i«l6' <7?T^f - y 9 7' 4^9 fimsm 



r^^^Wi^Jii, *H5#fii:L"C*lH (B) C 
v vfft©tt© ^ fc o r % £ ^ t ^ 5 n t ^3* $ 
if. £CS#^E^J©ft#*&©iia[6Jii. 

-c«HB«©wa®rr*^, h y s^*©**^^* 

4-fg2H (A) tr#fS1-*Ui\ ^fiSs^gtt. A»)fc© 

it, gaglOSrilo-C *a»*©5#***jei-5** 
-If- if- A 4> -c, 5 ft S >- 9 XWM-f 5 r fc 

r*t5J;5^-•7^7>^$^^5 <> AM^eii, ^eio©s 

121 (B) ii, TMAt ; W 0 n?77Xh 

Sftft^SS^^tifctt, iJS^Ixfco ftS (a) fi 

fjtLfcPDLC^jf^Ssl-LT^feSo (b) i±, mx. 
if, 671,618#, S54, 673, 255f% ^4, 685, 

771^*5^^4, 688, QOO^CM^Witat^ttK^te 
i^df->r*0< bixfcPDLC^KfC^L-C-CfcSo fr> 
a. *5 J: tJ<^»iiitg5^S^ K 1" 5 fc ft iC^fctl S „ <&m 
(b) «, **ttK**ttvHJy^^Sr*i-a*ST«r 
ii 5 *5fi§ - SSEAM;** 6 1 ^"f ti©f IT* h t>-f 

iff-v by y?XXO<. btl1t&m (a) ©*»Pj3©« 

5 4S»**«t^«. ** (a) 14. *RftlKSatA» 
e>±90 c ©ft** T-3t®ii^(± <t A/ b mtZ^ $ ^ 

tt»3Ht|ft^§tiT^So ^^©ffLi/^t)©^^ 

vma. -mcmm^2o<vm 3 ia (a) c^^tiT^ 

yy~t,tz.\-l'/yy-^yy WS2\ & £ um^^Wmm 
«26«r*tf«B*r* 9 Wyy ^24«r^ti> 0 
PJ©»*nS^Jt-ifcLT, h y y 9 ^24t±, AS12 
3, 23' Si J; 9 * $ ti S $P * *A/»rft* ©ilffl ± r J Stft 

ziajmrnnmn-^mm^x^mmt^mmm^b 

tbSo iir/yrrfT^tt, *fc?« 0 s B «ffl?«26^#tfL, S 
^J$*So »j«26©iit'g##sn 0 , *3j;t5^'l'JSff 
Spn e f±» ^Millllfv h y s/^^24©aS-B»f* 



-6- 



tttt, y h y y **©***fc¥ff-e*> 

*>, mmwm&xv-* b y ^*©ii&*i<fctm&js#r 

fi, ^irHc&vt, h y «/ ? x0ttnz.&t>£ti 

So lot, »3I3 (A) ®^-7^i|-r% t£g20l±, # 
7^*fc!J/7^f3'^ *K21<D^ffl!l*5 <fc IF[*HI^ fc« 

J:l«SiittTUi>5. 

#BR#*26ti5»3H (A) ICi^SitSfc 

L-csi^- s v ^-f ? >f T'-efoo r t> <t ^ t ^ 
mm*. 2 *tt*-f skc. 

ic-frA/KriS^Sriiffi-rs r i * y -v— v h y 5, t> 

ffijaffrtf? y -^--v h y ^^©W^iSSt^-a-fc^S 
tih o o 

msm (a) ^m-fzmmovyt-ywfv^yt&t) 

H\ *ffiv<omaw*, S3i (B) 

BEWSixa. ^3H (B) fcjpSftajSflKO' fc*s^ 

jift^EftSrH^UTSo-C^S. »*ffl?K?g26' ©* 

So r £#ft©AMftK:fc^-tft»cS,©Ji: 

eat**. 
«1 

^B a B^#^-^y^-*, ^Ift^^^v- (MK-107, 
Wilmington Chemicals^ f> A¥"Ct S) Sr&it&^PfS 
^ y y rA^SMIfMBP- 10 k Ma*Jt 1 : 1©?S 

H Z N- (HtC) ,0-OH^O)— (o)- CN. 

Wb»J©»^ (not) w±«d5n»L. K 

1 #ft^4*&-*«fc»l*Lfc. S?£ 

tt, ?feic:^9o 0 c©?as-esi48Btrfli!S{i;$tLfco mit^tf 

(E —7, EM Che 

micals^b A^-CtS) £ 1 : KDfiiJtT*^ U ^ 



fco f-V^tt^Hi^fltoefe-e&ofco 60HzX'85 

gttti^*SWtc3Eitfco 3 / ^-^-cjLSfiiftiR 

«flt®ttfflf±. #y v-«**s i xf^vcm&mm^ m 

fflmEET-e* ^ * h n tf y ^ icm*l LT^Sr>Sr*L 

efet'Xxfc ^?>iE«iE©sajsi±, i ^tw^-c 

© -y- > y/w §r ii 5 ~- y ^ a / ^ 3f y u - if - * > 6 © ft & 
HitfcT 5 r k ic i: ") mfe Lfco v— tf- tf— Aro^rfl 

85" ©AMroSSIlrtr-^fbLfc (S*f±m2iat^:$ti 
5) . 

#T 5 VWbSWroaia^Ki 0 Slit Lfco Ifl^b-ttrfc 
tt^^f-****, l:l©it*Jt-e»JL-, & 

if^^ffMLfco m2ft<om.i}'&, fc{i©26^m^-?- 
a*-eiKl305J-*>ft-C«*o < Lfco itS^J 3 - 5 ju 

m©^# t£*^y ? mmisK m%3mmx-m.mzK. 

0ij3 

±-Cl:l©Jt-C»-a-fc'*rt. ±^7^K*» 115~120°C 
5~ 3 7>rI-& LT AOfi Lfco ^ la LfclT0^7 ^ ^ 7 
-f K4r, ^ti.m©1fy^±i-«#. -y-y^Hr^C 

S«E60Hz. 85V©1tfi©jiffl{t:. ^PDLCsii**)©* 



-7- 



[M2BB] 



V 



V 



IE* V 



-90 -45 





-10- 



Dialog Results 



Page 1 of 1 1 



Dialog 



Light-modulating liquid crystal material - comprising liquid crystal droplets in birefringent 
polymer matrix susceptible to electromagnetic field 
Patent Assignee: UNIV KENT STATE 
Inventors: DOANE J W; WEST J L 



Patent Family (14 patents, 20 countries) 



Patent Number 


Kind 


Date 


Application Number||Kind 


Date | 


Update||Type 






1 QOQ1 A1 Q 


WO 1989US1446 


A 


19890407] 


1 98944 | 


B 


LPs. lyoyu/jyi 




1 QQQ1 1 TO 

iyoy l izy 


ZA 19892591 


A 


19890410] 


199002J 


E 


ATT 1 QOQTC-3'7/; 








199003 


E 


ES 2010916 


A 




ES 19891254 


A 


1989041 1| 


1 99006 |]E 


CN 1040213 


A 


19900307 




199049] 


E 




A 


19901205 


EP 1989905277 


A || 19890407| 


1 99049 ||E 




W 


19901115 




199101 






A 


19910219 


US 1988180215 


A 


1988041 1| 


1991101 


E 








US 1988267232 


A 


19881104) 












US 1989324051 


A 


19890320 






|lL 89783 


A 


19020818 


11 89^ 


A 


19890329] 


1 99244 


|S_I 




A 


19930831 


US 1988180215 


A 


19880411 


199336 


E 1 








US 1988267232 


A 


19881104 












US 1989324051 


A 


19890320J 












US 1991649375 


A 


19910131 












US 1992860114 


A 


19920330| 






1 ' A 


Bl 


19940831 


EP 1989905277 


A 


19890407! 


199433 


E | 




WO 1989US1446 


A 


19890407| 


|DE 68917914 


E 


19941006 


DE 68917914 


A 


19890407|| 199439 


E 1 








EP 1989905277 


A 


19890407 












WO 1989US1446 


A 


19890407 






[EP 400098 


A4 


19920115 


CN 1989103635 


A 


19890529 


199520 


E 


|JP 2810742 


B2 


19981015 


JP 1989505')13 


A 


19890407 


199846||E 




WO 1989US1446 


A 


19890407] 



Priority Application Number (Number Kind Date): US 1988180215 A 1988041 1; US 1988267232 A 
19881104; US 1989324051 A 19890320; US 1991649375 A 19910131; US 19928601 14 A 19920330 



http://toolkit.dialog.com/intranet/cgi/present?STYLE=1360084482&PRESENT=DB=351,... 9/24/2007 



Dialog Results 



Page 2 of 1 1 



Patent Details 



Patent Number 


Kind||Language||Pages||Drawings|| Filing Notes | 




A ||EN ||33 ||3 j 


National 

Designated 

States,Original 


AU BR DK FI JP KR SU 


Regional 

Designated 

States,Original 


AT BE CH DE FR LU NL SE 


ZA 198902591 


A 


EN 




EP 400098 


A 


EN 


Regional 

Designated 

States,OriginaI 


DE Fl 


I GB IT SE 




rs 4 w- 


A 


EN 


12 




IL 89783 


A 


EN 




US 5240636 


A 


EN 


11 


3 


C-I-P of 
application US 
1988180215 






C-I-P of 
application US 
1988267232 
Division of 
application US 
1989324051 
Continuation of 
application US 
1991649375 
Division of 
patent US 
4994204 


EP 400098 


Bl 


EN 


16 




PCT 

Application 
WO 

1989US1446 






Based on OPI 
patent WO 
1989009807 


Regional 

Designated 

States,Original 


DE FR GB IT SE 


DE 68917914 


E 


DE 




Application EP 
1989905277 






PCT 



http://toolkit.dialog.com/intranet/cgi/present?STYLE=1360084482&PRESENT=DB=351,... 9/24/2007 



Dialog Results 



Page 3 of 11 



Application 
WO 

1989US1446 
Based on OPI 
patent EP 
400098 
Based on OPI 
patent WO 
1989009807 



EP 400098 


A4 


EN 




JP 2810742 


B2 


JA 


10 



PCT 

Application 
WO 

1989US1446 



Previously 
issued patent 
JP 02503963 
Based on OPI 
patent WO 
1989009807 



Alerting Abstract: WO A 

Light modulating liquid crystal material comprises microdroplets of liquid crystal (16) dispersed in 
birefringent, light transmissive matrix (14). The refractive indices (ne, no, ne', no') of the microdroplets 
and the matrix are matched for all direction of incident light so that the material is transparent and 
hazefree in one of a field-ON state or a field-OFF state and mismatched so' that the material is opaque in 
the other of the field-ON state or field-OFF state. 

USE/ADVANTAGE - Material is intended for use in windows, light shutters, and displays. The liquid 
crystal material either exhibits positive or negative dielectric anisotropy, i.e., they become transparent or 
opaque in an electric or magnetic field. In the transparent state, the ordinary and extraordinary refractive 
indices of the liquid crystal material constituting the microdroplets dispersed in the matrix are matched 
to the corresponding indices of the matric material so that the composite material is essentially haze-free 
and transparent at all viewing angles. 

Equivalent Alerting Abstract: 

US A 

Light-modulating liq. crystal material comprises a liq. crystal phase interspersed with a birefringence 
light-transmissive polymer, whose indices of refraction are matched for all directions of incident light so 
that it is transparent and haze free in field-ON state or field-OFF state. 

Indices of refraction are mismatched for all directions of incident light, so that the material is opaque in 
the other state. 

USE - In prodn. of electrooptic light shutters. (12pp) 
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USA 

Making a light modulating liq. crystal material having the characteristics of displaying haze-free 
transparency for all directions of incident light comprising forming a liq. crystal phase interspersed with 
a birefringent, light transmissive polymeric phase, the liq. crystal phase and polymer phase having 
matched ordinary and extraordinary indices of refraction and aligning the optical axis of the polymer 
phase relative to a surface of the material. 

Haze-free transparency is obtd. by aligning the optical axis of the liq. crystal phase parallel to the optical 
axis of the polymer phase, and the material is rendered opaque by mismatching the effective refractive 
indices of the liq. crystal phase and polymer phase. 

USE/ADVANTAGE - Haze-free transparency is obtd. by aligning the optical axis of the liq. crystal 
phase parallel to the optical axis of the polymer phase. 

Main Drawing Sheet(s) or Clipped Strucrure(s) 
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International Classification (Main): C09K-019/38 (Additional/Secondary): C09K-019/00 
International Patent Classification 

IPC Level Value Position Status Version 

C09K-0019/12 A I R 20060101 

C09K-0019/38 A I R 20060101 
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US Classification, Issued: 252299010, 252299500, 359051000, 359093000, 359094000, 428001000, 
252299010, 428001000, 359093000, 359094000, 359246000, 359251000, 359256000, 359283000 

Original Publication Data by Authority 

Australia 

Publication Number: AU 198935376 A (Update 199003 E) 
Publication Date: 19891 103 
Language: EN 

Priority: US 1988180215 A 19880411 US 1988267232 A 19881 104 US 1989324051 A 19890320 
Current IPC: C09K-19/38(R,I,M,EP,20060 101, 2005 1008,A) C09K- 19/38 

(R I M EP,20060 1 0 1 ,2005 1 008,C) C09K- 1 9/52(R,I,M,JP,20060 1 0 1 ,2005 1 220,A,L) C09K- 1 9/52 
(RI M JP 20060101,20051220,C,L) C09K-19/54(R,I,M,EP,20060101,20051008,A) C09K-19/54 
(R j!M,EP,20060 1 0 1 ,2005 1 008,C) G02F- 1 /1 3(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) G02F- 1/1 333 
(R,1,M,JP,20060101,20051220,A,F)G02F-1/1334(R,I,M,EP,20060101,20051008,A) 

China 

Publication Number: CN 1040213 A (Update 199049 E) 
Publication Date: 19900307 
Language: ZH 

Priority: US 1988180215 A 1988041 1 US 1988267232 A 19881 104 US 1989324051 A 19890320 

Current IPC: C09K-1 9/1 0(R,LM.EP,20060 101, 2005 1206,C) C09K-19/12 

(R I M EP,20060 101, 2005 1206.A) C09K-19/38(R,I,M,EP,20060101,20051206,A) C09K-19/38 

(R,I,M,EP,20060 1 0 1 ,2005 1 206,C) G02F- 1 /l 3(R,I,M,EP,20060 1 0 1 ,2005 1 206,A) G02F-1/1 3 

(R,I,M,EP,20060101,20051206,C) 

Germany 

Publication Number: DE 68917914 E (Update 199439 E) 

Publication Date: 19941006 

Assignee: UNIV KENT STATE (UYKE-N) 

Inventor: DOANE J W WEST J L 

Language: DE 

Application: DE 68917914 A 19890407 (Local application) EP 1989905277 A 19890407 (Application) 
WO 1989US1446 A 19890407 (PCT Application) 
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Priority US 1988180215 A 19880411 US 1988267232 A 19881104 US 1989324051 A 19890320 
Related Publication: EP 400098 A (Based on OPI patent ) WO 1 989009807 A (Based on OPI patent ) 
Original IPC: C09K-19/38(A) C09K-19/00(B) G02F-1/1333(B) 
Current IPC: C09K-19/38(A) C09K-19/00(B) G02F-1/1 333(B) 

European Patent Office 

Publication Number: EP 400098 A (Update 199049 E) 
Publication Date: 19901205 

**LICHT MODULIERENDE MATERIALMEN ENTHALTEND 

FLUSSIGKRISTALLMIKROTROPFEN DISPERG1ERT IN EINER POLYMERMATRITZE LIGHT 
MODULATING MATERIALS COMPRISING LIQUID CRYSTAL MICRODROPLETS DISPERSED 
IN A BIREFRINGENT POLYMERIC MATRIX MATERJAUX MODULANT LA LUMIERE 
COMPRENANT DES MICRO-GOUTTELETTES DE CRISTAUX LIQUIDES DISPERSEES DANS 
UNE MATRICE POLYMERE BIREFRINGENTE** 

Assignee- KENT STATE UNIVERSITY, East Main Lincoln Street, Kent, OH 44242, US (UYKE-N) 
Inventor: DOANE, Joseph, W., 1618 South Lincoln Street, Kent, OH 44240, US WEST, John, L., 164 
North Main Street, Munroe Falls, OH 44262, US 

Agent: Fisher, Bernard et al, Raworth, Moss Cook 36 Sydenham Road, Croydon Surrey CR0 2EF, GB 
Language: EN 

Application: EP 1989905277 A 19890407 (Local application) 

Priority: US 1988180215 A 1988041 1 US 1988267232 A 19881 104 US 1989324051 A 19890320 
Designated States: (Regional Original) DE FR GB IT SE 
Original IPC: C09K-19/52 G02F-1/13 

Current IPC: C09K-19/38(R,I,M,EP,20060101,20051008,A) C09K-19/38 
(R I M EP 20060 1 0 1 ,2005 1008,C) C09K-1 9/52(R,I,M,JP,20060 1 0 1 ,2005 1 220,A,L) C09K-1 9/52 
(rVm'jP 20060 101, 2005 1220,C,L) C09K-19/54(R,I,M,EP,20060 101, 2005 1008,A) C09K-19/54 
(Rj'M,EP,20060 1 0 1 ,2005 1 008,C) G02F- 1/1 3(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) G02F- 1/1 333 
(R,I,M,JP,20060101,20051220,A,F) G02F-1/1334(R,I,M,EP,20060101,20051008,A) 
Original Abstract: A haze-free light modulating polymer dispersed liquid crystal (PDLC) matenal is 
disclosed which comprises a polymer matrix which is birefringent and possesses anisotropic optical 
properties similar to those of the dispersed liquid crystal microdroplets such that the PDLC material m 
its transparent state exhibits a refractive index that is matched for all directions of incident light 
providing for an optically clear, scatter-free film for all angles of view. Electrooptic light shutters are 
possible from this material which are transparent in the field OFF-state and opaque in the field ON-state 
or vice versa, depending upon the microdroplet structure and configuration of the light shutter device. 
Claim: Light modulating liquid crystal material comprises microdroplets of liquid crystal (16) dispersed 
in birefringent, light transmissi ve matrix (14). The refractive indices (ne, no, ne', no') of the 
microdroplets and the matrix are matched for all direction of incident light so that the material is 
transparent and hazefree in one of a field-ON state or a field-OFF state and mismatched so' that the 
material is opaque in the other of the field-ON state or field-OFF state.|EP 400098 A4 (Update 199520 
E) 

Publication Date: 19920115 
Assignee: UNIV KENT STATE (UYKE-N) 
Inventor: DOANE J W WEST J L 
Language: EN 

Application: EP 1989905277 A 19890407 (Local application) 
Ormmal IPC: C09K-19/52(B) G02F-1/13(B) 

Current IPC: C09K-19/38(R,I,M,EP,20060101,20051008,A) C09K-19/38 

(R I M EP 20060 101, 2005 1008,C) C09K-19/52(R,LM,JP,20060101,20051220,A,L) C09K-19/52 
(RVm'jP 20060 10 1.2005 1220.CL) C09K-19/54(R,I,M,EP,20060 10 1,2005 1008,A) C09K-19/54 
(R I M EP 20060 101, 2005 1008,C) G02F-1/13(R,LM,EP,20060101,20051008,C) G02F-1/1333 
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(R,LM,JP,20060101,20051220,A,F) G02F-1/1334(R,I,M,EP,20060101,20051008,A)|EP 400098 Bl 
(Update 199433 E) 
Publication Date: 19940831 

**LICHT MODULIERENDE MATERIALIEN, ENTHALTEND 

FLUSSIGKRISTALLMIKROTROPFCHEN, DISPERGIERT IN EINER POLYMERMATRITZE 
LIGHT MODULATING MATERIALS COMPRISING LIQUID CRYSTAL MICRODROPLETS 
DISPERSED IN A BIREFRINGENT POLYMERIC MATRIX MATERIAUX MODULANT LA 
LUMIERE COMPRENANT DES MICRO-GOUTTELETTES DE CRISTAUX LIQUIDES 
DISPERSEES DANS UNE MATRICE POLYMERE BIREFRINGENTE** 
Assignee: KENT STATE UNIVERSITY, East Main Lincoln Streets, Kent, OH 44242, US 
Inventor: DOANE, Joseph, W., 1618 South Lincoln Street, Kent, OH 44240, US WEST, John, L, 164 
North Main Street, Munroe Falls, OH 44262, US 

Agent: Adams, William Gordon et al, RA WORTH, MOSS COOK 36 Sydenham Road, Croydon Surrey 
CR0 2EF, GB 
Language: EN (16 pages) 

Application: EP 1989905277 A 19890407 (Local application) WO 1989US1446 A 19890407 (PCT 
Application) 

Priority: US 1988180215 A 19880411 US 1988267232 A 19881104 US 1989324051 A 19890320 
Related Publication: WO 1989009807 A (Based on OPI patent ) 
Designated States: (Regional Original) DE FR GB IT SE 
Original IPC: C09K-19/38(A) C09K-19/00(B) G02F-1/1333(B) 
Current IPC: C09K-1 9/3 8(R,A,I,M,EP,20060 101, 2005 1008.A) C09K-19/38 
(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) C09K- 1 9/52(R,I,M,JP,20060 1 0 1 ,2005 1 220 A,L) C09K-1 9/52 
(R I,M.JP,20060 101, 2005 1220,C,L) C09K-19/54(R,I,M,EP,20060101,20051008,A) C09K-19/54 
(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) G02F- 1 /l 3(R,I ,M,EP,20060 1 0 1 ,2005 1 008,C) G02F- 1/1333 
(R,I,M,JP,20060101 ,2005 1220,A,F) G02F-1/1 334(R,I,M,EP,200601 01 ,2005 1 008,A) 
Claim: * 1. Lichtmodulierendes Fluessigkristallmaterial mit in einer lichtdurchl aessigen Polymer- 
Grundmasse dispergierten Mikrotroepfchen einer Fluessi gkristallphase, dadurch gekennzeichnet, dass 
die Polymer-Grundmasse dop pelbrechend ist, die effektiven Brechungsindizes der Fluessigknstallph 
ase und der Polymer-Gaindmasse entweder im eingeschalteten Feldzustand oder im ausgeschalteten 
Feldzustand fuer saemtliche Richtungen einfalle nden Lichts angepasst sind, so dass das Material 
transparent und schlei erfrei ist, und die effektiven Brechungsindizes in dem anderen Zustand des 
ausgeschalteten bzw. des eingeschalteten Feldes fuer saemtliche Ric htungen einfallenden Lichts 
fehlangepasst sind, so dass das Material op ak ist. * 1. A light modulating liquid crystal material 
comprising microdroplets of a liquid crystal phase dispersed in a light transmissive polymer mat nx, 
characterized in that the polymer matrix is birefringent, the effe ctive indices of refraction of the liquid 
ciystal phase and the polymer matrix are matched for all directions of incident light so that the ma tenal 
is transparent and haze-free in one of a field-ON state or a fie ld-OFF state, and the effective indices of 
refraction are mismatched fo r all directions of incident light so that the material is opaque in th e other 
of the field-ON state or field-OFF state. 

Spain 

Publication Number: ES 2010916 A (Update 199006 E) 
Publication Date: 19891201 
Language: ES 

Application: ES 19891254 A 19890411 (Local application) 

Priority: US 1988180215 A 1988041 1 US 1988267232 A 19881 104 US 1989324051 A 19890320 
Current IPC: C09K-19/38(R,I,M,EP,20060101,20051008,A) C09K-19/38 

(R I M EP 20060 101, 2005 1008.C) C09K-19/52(R,I,M,JP,20060101,20051220,A,L) C09K-19/52 
(rVm'jP 20060 101, 2005 1220,C,L) C09K-19/54(R,I,M,EP,20060 101, 2005 1008,A) C09K-19/54 
(R I M EP 20060 101, 2005 1008,C) G02F-1/13(R,LM,EP,20060101,20051008,C) G02F-1/1333 
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(R,I,MJP,20060 101, 2005 1220,A,F) G02F-1/1334(R,I,M,EP,20060 101, 2005 1008,A) 
Israel 

Publication Number: IL 89783 A (Update 199244 E) 
Publication Date: 19920818 
Assignee: UNIV KENT STATE (UYKE-N) 
Language: EN 

Application: IL 89783 A 19890329 (Local application) 

Priority: US 1988180215 A 19880411 US 1988267232 A 19881104 US 1989324051 A 19890320 
Original IPC: C09K-19/52(A) G02F- 1/1 3(B) 

Current IPC: C09K-19/38(R,A,I,M,EP,20060101,20051008,A) C09K-19/38 
(R I M EP,20060 101, 2005 1008,C) C09K-19/52(R,I,M,JP,20060101,20051220,A,L) C09K-19/52 
(R I M JP 20060101,20051220,C,L) C09K-19/54(R,I,M,EP,20060 101, 2005 1008.A) C09K-19/54 
(rYm EP 20060 1 0 1 ,2005 1008,C) G02F- 1/1 3(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) G02F- 1/1 333 
(R,I,M,JP,20060 1 0 1 ,2005 1 220,A,F) G02F-1 1\ 334(R,I,M,EP,20060 1 0 1 ,2005 1 008,A) 

Japan 

Publication Number: JP 2503963 W (Update 199101 E) 
Publication Date: 19901 1 1 5 

PrSity § US 1988180215 A 19880411 US 1988267232 A 19881 104 US 1989324051 A 19890320|JP 

2810742 B2 (Update 199846 E) 

Publication Date: 19981015 

Assignee: UNIV KENT STATE (UYKE-N) 

Inventor: DOANE J W WEST J L 

Language : J A ( 1 0 pa ges) 

Application: JP 1989505013 A 19890407 (Local application) WO 1989US1446 A 19890407 (PCT 
Application) 

Priority: US 1988180215 A 1988041 1 US 1988267232 A 19881104 US 1989324051 A 19890320 
Related Publication: JP 02503963 A (Previously issued patent) WO 1989009807 A (Based on OPI 
patent ) 

Original IPC: C09K-19/54(A) G02F-1/1 333(B) 

Cun-cnt IPC: C09K-19/38(R,A.I.M,EP,20060101,20051008,A) C09K-19/38 
(RIM,EP,20060101,20051008,C) C09K-19/52(R,I,M,JP,20060101,20051220,A,L) C09K-19/52 
(R I M,JP,20060 1 0 1 ,2005 1 220,C,L) C09K-1 9/54(R,I,M,EP,20060 1 0 1 ,2005 1 008,A) C09K-1 9/54 
(RIM BP -M060101,20051008,C)G02F-1/13(R,I,M,EP,20060101,20051008,C)G02F-1/1333 
(R,I,M,JP,20060 1 0 1 ,2005 1 220,A,F) G02F- 1/1 3 34(R,I,M,EP,20060 1 0 1 ,2005 1 008, A) 

United States 

Publication Number: US 4994204 A (Update 1991 10 E) 
Publication Date: 19910219 

**Light modulating materials comprising a liquid crystal phase dispersed m a birefrmgent polymeric 
phase** 

Assignee: Kent State University 
Inventor: Doane, Joseph W., OH, US West, John L. 
Agent: Watts, Hoffmann, Fisher Heinke Co. 
Language: EN (12 pages) 

Application: US 1988180215 A 19880411 US 1988267232 A 19881 104 US 1989324051 A 19890320 
(Local application) 
Original IPC: C09K- 19/52 

Current IPC: C09K-19/38(R,A,I,M,EP,20060101,20051008,A) C09K-19/38 
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(R I M EP 20060101,2005 1008.C) C09K-19/54(R,I,M,EP,20060 101, 2005 1008.A) C09K- 19/54 
(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) G02F- 1/1 3(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) G02F- 1/1 334 
(R,I,MJEP,20060 1 0 1 ,2005 1 008,A) 
Original US Class (main): 252299.01 

Original US Class (secondary): 252299.5 35951 35993 35994 4281 

Original Abstract: A haze-free light modulating polymer dispersed liquid crystal (PDLC) material is 
disclosed which comprises a polymer matrix which is birefringent and possesses anisotropic optical 
properties similar to those of the dispersed liquid crystal microdroplets such that the PDLC material m 
its transparent state exhibits a refractive index that is matched for all directions of incident light 
providing for an optically clear, scatter- free film for all angles of view. Electrooptic light shutters are 
possible from this material which are transparent in the field OFF-state and opaque in the field ON-state 
or vice versa, depending upon the microdroplet structure and configuration of the light shutter device. 
|US 5240636 A (Update 199336 E) 
Publication Date: 19930831 

**Light modulating materials comprising a liquid crystal microdroplets dispersed m a birefringent 

polymeric matri method of making light modulating materials** 

Assignee: Kent State University 

Inventor: Doane, Joseph W., OH, US West, John L. 

Agent: Watts Hoffmann Fisher Heinke 

Language: EN (1 1 pages, 3 drawings) T „ _ 

Application: US 19881 80215 A 1988041 1 (C-I-P of application) US 1988267232 A 19881 104 (C-I-P of 
application) US 1989324051 A 19890320 (Division of application) US 1991649375 A 19910131 
(Continuation of application) US 19928601 14 A 19920330 (Local application) 
Related Publication: US 4994204 A (Division of patent) 
Original IPC: C09K-19/00(A) G02F-1/13(B) 

Current IPC: C09K- 1 9/38(R, A,I,M,EP,20060 1 0 1 ,2005 1 008,A) C09K- 1 9/38 

(RI M EP 20060101,20051008,0 C09K-19/54(R.I.M,EP,20060101,20051008,A) C09K-19/54 

(r'i'm£P,20060 1 0 1 ,2005 1 008,C) G02F- 1 /l 3(R,I,M,EP,20060 1 0 1 ,2005 1 008,C) G02F- 1/1334 

(R^M'EP^20060 1 0 1 ,2005 1 008, A) 

Original US Class (main): 252299.01 

Original US Class (secondary): 4281 35993 35994 359246 359251 359256 359283 
Original Abstract: A haze-free light modulating polymer dispersed liquid crystal (PDLC) material is 
disclosed which comprises a polymer which is birefringent and possesses anisotropic optical properties 
similar to those of the dispersed liquid crystal such that the PDLC material in its transparent state 
exhibits a refractive index that is matched for all directions of incident light providing for an optically 
clear, scatter-free film for all angles of view. Electrooptic light shutters are possible from this material 
which are transparent in the field OFF-state and opaque in the field ON-state or vice versa, depending 
upon the liquid crystal phase structure and configuration of the light shutter device. 
Claim: LA method of making a light modulating liquid crystal material having th e characteristic of 
displaying haze-free transparency for all direction s of incident light comprising the steps of forming a 
liquid crystal ph ase interspersed with a birefringent, light transmissive polymeric phas e, the liquid 
crystal phase and polymer phase having matched ordinary a nd extraordinary indices of refraction and 
aligning the optical axis of the polymer phase relative to a surface of the material, whereby haze- free 
transparency is obtained by aligning the optical axis of the liqui d crystal phase parallel to the optical 
axis of the polymer phase, and the material is rendered opaque by mismatching the effective refractive 
indices of the liquid crystal phase and polymer phase. 
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Original Abstract: A haze-free light modulating polymer dispersed liquid crystal (PDLC) material is 
disclosed which comprises a polymer matrix which is birefringent and possesses anisotropic optical 
properties similar to those of the dispersed liquid crystal microdroplets such that the PDLC material in 
its transparent state exhibits a refractive index that is matched for all directions of incident light 
providing for an optically clear, scatter-free film for all angles of view. Electrooptic light shutters are 
possible from this material which are transparent in the field OFF-state and opaque in the field ON-state 
or vice versa, depending upon the microdroplet structure and configuration of the light shutter device. 
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